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COMPLETE SPECIFICAIION. 
Detergent Tablets and Processes for Manufacturing Them. 



We, Colgate-Palmoltve Company, a 
Coipoiation organised and eadsting under 
the Laws of the State of Delaware. United 
Stat^ of America, of 300 Park Avenue. 

5 New York 22, New York, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us and me method by which it is 
to be performed, to be particularly described 

10 in and by the foBtowing statement: — 

The present invention relates to a deter- 
gent tablet which is resistant to abrasion and 
accidental breakage when dry and is also 
adequately disint^rable in water in normal 
15 laundering, llie invention also relates to a 
process for manufacturing such tablets. 

According to one aspect of the invention, 
a process for manu&cturlng a briquetted 
detergent tablet comprises mixing together 
20 water-soluble non-ionic or ganic, detergent 
and a normal^ solid water-soluble solid in- 
organic salt, producing therefrom a particu- 
late detergent conta inmg up to 21% 
moisture, applying an_aqu^us.,solu1ion of 
25 water-solubl e Sligle,, pref^^ly_by_sprayr 
" to coat the particles with 3 to 20%' 



30 



with soluble silicate and pressmg them into 
briquetted tablet form, there is preferably 
ad(ied to the detergent particles 0^ to 5 % 
of finely divided water-insoluble inorganic 
silicate to form another coating held to the 
particles by the water-soluble silicate. The 
coating with insoluble silicate is a preferred 
feature of the inv^tion because it measur* 
ably improves the ease of pressing the deter- 
geiit particles into tabletted form and per- 
mits high speed production on a commercial 
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sSEble s Oicatc and to increase the moisture 
oontmt tBSSf to 16 to 25%,,K!ea5mg.the 
detergent particles into a solid form-retain- 
ing briquetted tablet at a pressure low 
enou^ to form a tablet which is readily dis- 
integrable in water and applying to the tablet 
0.25 to 5% of a readily water-soluble organic 
fihn-f orming polymer to form on the 
briquette surface a water-soluble fOm which 
is dt strength si^cient to help make the de- 
tergent tablet resistant to abrasion and acci- 
dent breaks when dry, and of a solu- 
bility sudi that die detergent tablet is readily 
disintegrable in water. 
Between die-Steps of coating the particles 
[Price s 



According to another aspect of the inven- 
tion, a water-soluble detergent briquette 55 
^ch is resistant to abrasion and accidental 
breakage when dry, and disintegrates readily 
in water, comprises a multiplicity of solid 
particles composed of a homogeneous mix- 
ture of water-soluble non-ionic organic de- 60 
tergent and water-soluble inorganic builder 
salt, of 16 to 25% moisture content, in tiie 
form of adhering particles coated with 3 to 
20% water-soluble silicate, the coated par- 
ticles being lightly compacted and fused to- 65 
gether to form a shaped briquette, which 
is coated with an adh^ing and bindiing film 
dt 0.25 to 5% of a readily water-soluble 
film-f onnii\g polymer. 

Following production of the briquettes, . 70 
they may be packed in polyethylene bags or 
similar substantially moisture-tight con- 
tainers to reduce moisture loss from the 
tablets. 

In performing the process, it is preferred 75 
to mix together the major constituents of a 
heavy duty synthetic or:^mic detergent com- 
position, including non-ionic detergent and 
inorganic builder salts, in an aqueous solu- 
tion or dispersion, usually containing 20 to 80 
70% solids. The uniform slurry is atomized 
and sprayed into a heated drying gas to form 
a spray dried detergent in particulate form. 
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pre^rably of a 'low-sudsingf' type foimula. 
Instead of spray drying other production 
techniques may be employed to produce 
such deteigent powders. 
5 The dry or partially dried deteig^t is 
a gitated^ as by tumbling in a rotating m- 
drnidrdnim, and while being so moved, is 
_spr ayed with a soluti cm of water-soluble sili- 
cate. The" silicate is spread ovefthe sur- 

10 "laces of the particles by the tumbling action 
and causes the finer particles j)resent to ad- 
here to others to form particles of laiger 
size. This agglomeration is often accom- 
panied by a decrease in density. In addi- 

15 tion to altering product denslQr, the silicate 

^ ^ . conditiOjis_Jhe^particles s o that th ey wO l 
^adhere together better in su bsequent firiq uet- 
ting operations. 
After coating with siKcate and continuing 

20 mixing for about one to five minutes; a 
finefy divided water-insoluble silicate 
powder, preferably tab that will pass a 
200 m^ sieve (0.074 mnt op^iing), may 
be distributed oyer the particles prmousb 

25 coated with soluble sOicate. The^talc coat- 
mg helps to arrest agglomeration and im- 
proves ease of briquetting. The t^c is pre- 
ferably applied in the same mixing drum as 
the silicate^ preferably as a fiuidiz^ powder 

30 blown into the mixer by air pressure. Aftar 
about 5 to 15 minutes mixing the treated 
detergent pardcles are withdrawn, over-^zed 
agglomerates are screened out and the pro- 
duct, preferably as agglomerates of particle 

35 sjzB within the ran^ of 6 to 60 mesh (3.36 
to 0.250 mm. opening$), is r^oved. The 
coating process described above may be 
either of the batch ^pe or continuous, the 
latter being preferred for high spe^ com- 

40 merdal procedures Sieve sizes &ven are 
of the United States Sieve S^es, which 
corresponds closd^ to the Tyler Standard 
Screen Scale Sieves. 
Tlie coated detergent may be immediately 

45 pressed into briquetted tablet form or may 
be temporarily stored for several hours be- 
fore compacting. The free flowing particles 
ate fed to mould cavities and are U^tty 
compacted to desired shape, usually at a 

50 pressure in the range 10 to 100 pounds per 
square inch, prderSbly 40 to 90 pounds per 
square inch. Hie pressure employed is that 
at which the tablets are made res^tant to 
abrasion and accidental breakage and are 

55 still readily disint^rable in water. Thus, 
in a simulated wastSog machine test, freshly 
made tablets, also cosdted with organic poly- 
mer as described bdow, should disintegrate 
in agitated water at room temperature in less 

60 than 90 seconds, preferably less than 60 
seconds. When a^, the hardened tablets 
may take as long as 4 minutes to break up 
conq>letely. Although it is desirable to 
have the most rapid solubility characteristics 

65 possible, and for this reason the finished 



tablets are pr^erably packed in sealed con- 
tainers;, even the aged tablets not so packed 
still wash satisfactorily. 

The li^tfy compacted tablets are next 
sprayed with a protective opting of an or- 70 
ganic film-forming polymer, preferably poly- 
vinyl alcohol, usually as an aqueous solu- 
tion applied in spray form. The entire 
briquette surface is covered and a strong 
bond between the polyvinyl alcohol and the 75 
soluble silicate coating is obtained. To 
speed production and make a hard protec- 
tive opting on the detergent tabl^ the poly- 
vinyl alcohol coating is dried by infra-red 
heating lamps. The finished tablets are then 80 
packed in substantially moisture-tight con- 
tainers, e.g. plastic bags or sleeves, boxed, 
cased and ^pped. The plastic bags are 
preferably of thm film material, such as 
polyethylene, and are sealed. S5 

The materials of the preset compositions 
and the processing operations will now be 
described in greater detail 

The water-soluble non-iomc organic de- V 
tergent is preferably a lower alkyrphoioxy 9(iS 
poly lower alkenoxy alkanol In this con- 
nexion the term "lower** means that the / 
group concerned contains not more than 
carbon atoms. Nonyl phraoxy polyethenoxy 
ethanol of 9 to 10 ethraoxy groups is a 95 
specific example <^ th^ group found to be 
exceD^L In the preferred dass of com- 
pounds mentioned the akiyi group is usually 
of 6 to 14 carbon atoms and the alkeno^ 
chain is of 4 to 12 units long, each unit 100 
comprising from two to four carbon atoms. 
Commercial products of this type are usually 
mixtures, and mixes of this and other ^pes 
of water-soluble non-ionic detergents may 
be employed. Thus, other non-ionics, such 105 
as the block copofymets of ethylene oxide 
and propylene oxide (Pluronics). reactron 
products of higher fatty alcohols and lower 
aBc^ene oxide (Emulphcygenes), polyoxy- 
^ylenated In^ac fatty adds, polyethenoxy HO 
and poly tower alkmoxy esters and ethers 
of sugar alcohols, espec^lly of sorbitol and 
mannitoi may be used in addition to the 
alkyl pheno3^ polyalkoioxy alkanol and m 
some cases in replacement thereoL In the 
present detergent compositions the propor- 
tion of non-ionic detergent, on a fwdl pro- 
duct w^gbt basis, as are all other propor- 
tions givra unless othermse mdicateo, is 
usually 4 to 14%, preferabty 7 to 12%. 120 

In addition to non-ionic detergent an v 
anionic detergent may also be present, nsu- > 
ally primarily to produce some foam and to > 
contribute its cleaning power to the com- / 
position. A preferred detergrat of this type 125 
is sodium tridecyl benzene si^honate, a mix- 
ture of detergents the aBcyl groups of which 
are derived from a mixture of propylene 
t^ramer and poitamer. The aScyl groups 
may be of other structures of 10 to 18 car- 130 
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bon atoms, preferably 12 to 15 caibon 
atoms; and these compounds may be used 
as their other water-soluble metal salts of 
shnilar properties. In place of some or all 

5 of the all^l benzene sulphonatQ, one may 
employ other anionic sulphated or sulphon- 
ated organic detergent compounds contain- 
ing fatQr alkyl or acyl groups of 10 to 18 
carbon atoms, preferably 12 to IS carbon 

10 atoms, such as sodium lauryl sulphate* 
sodium coconut oil fatty adds monpgiyceride 
sulphate and sodium N-hig^er fatty acyl-N- 
methyl tauride. The proportion of anionic 
deteig^t should normally be from 1 to 5%. 

16 A foam stabihzer, sudi as a long chain 
fatty conroound having an alkyl group of 12 
to 18 carbon atoms, preferably a mixture of 
cetyl and stearyl alcohols, may also be in- 
cluded to thk^en the foam produced by the 

20 anionic detergent Ordinanly, 0.5 to 5% 
and preferably 03 to 3% of this material is 
enou£^ to accomplish that purpose. 

The inoiganic water-soluble normally 
soTid salt is preferably a _builder_salt_of^the. 

26 pol^B^phate type, such as pentasodium 
trlpol^hosphate. Other useful buHdm and 
fillers include alkali metal sulphates, sodium 
and potassium carbonates, tetrasodium pyro- 
phosphate and sodium dlicates of various 

30 NasO/SiOs ratios. These give the tablets a 
U£^ul and functional base for the organic 
materials. From 30 to 75% of the product 
may be soluble inorganic salt, and prefer- 
ably 30 to 50% sodium tripolyphosphate is 

35 used in mixture with smaller proportions of 
sodium silicate (Na^O/SlG, ratio of approxi- 
mately 1 : 235) and sodium sulphate. 

Using the spray drying method mentioned 
earlier, a slurry of the above materials in an 

40 aqueous medium is dried to a moisture con- 
tent of 7 to 14%. By this and other 
methods, moistures of up to 21%, usually 
2 to 18%, are obtainable and particles of 
such moisture contents can be made into 

45 sadsfoctory tabl^ by the pres^ methods. 
If the spray dried particles are higih in fines 
or coarse pieces, ttey should be screened or 
classified to substantially all (90% or more) 
held by a 100 mesh sieve (0.149 mm. open- 

60 ipg) with none on 6 or 8 mesh (2.38 mm. 
opening). 

Tlie silicate solution sprayed onto the de- 
/ terg^nt particles when tiiey are being 
/ tumbled or otherwise agitated is a water- 
y55 soluble alkali metal silicate. Of the aD^ 
^*v. metal silicates, the best is a sodium sOicate 
^ of an Na,0/SiO, ratio from 1 : 2 to 1 : 3, 
most orrfeiably approximately 1 ; Z35. 
This dncate is made into an aqueous solu- 
60 tion whidi may be of 25 to 46% solids con- 
tent Generally the silicate solution will be 
of 35 to 43.5% solids content, prrferabty 35 
to 37%. The selected concentrations given 
can be satisfactorily stored and sprayed. The 
65 proportion of water solution of sodium sili- 



cate sprayed onto the moving deterge par- 
ticle surfaces is usually 15 to 30%, prder- 
ably about 20%. Hius, 15 to 30 pits solu- 
tion are spray^ onto 85 to 70 parts of de- 
tergent partides, neglecting a mmor conec- 70 
tion to compensate for the small amounts 
of coating applied lat^. The 3 to 15% sili- 
cate solids coating added, prderably 6.5 to 
8.5%, helps to a^omerate the partides to 
a 6 to 60 mesh particle size range (about 75 
0.25 to 4 millimetres diameter) and hdps 
to (^eate a strong briquette. It also raises 
moisture content to 16 to 25%. 17 to 24% 
and preferably 17.5 to 20.5%, the best con- 
cmtrations for the briquetting operations. 80 

After coating with the silicate and con- 
tinued mixing and agg^merating, the tumbl- 
ing particles may next be coated with a suit- 
abb very finely divided tala Other mag- 
nesium silicates or other suitable fineO^ 85 
divided water-insoluble inorganic silicates. 
such as kaolin, feldspars or micas, of 
, equivalent prop^es may be used with or 
in plao& of talc. 0.5 to 5% talc is sufl&cieiit 
to iiinder further aggiomerauOn and im- 90 
proves the speed and ease of pressing. After 
the particles are coated with talc, they are 
removed from the tumbling zone and are 
immediately ready for pressing into tablets. 

In pressing, the detergent partides are 05 
flowed iato moulds or pod:ets in hi^ speed 
shaping equipment exposed dies of poty- 
tetiafiuoroethylene in a dirome plated metal 
sleeve or die-box such as one coated with 
dUcone wax, compact the partides into flat, 100 
circular tablet form, bevdled and with a 
diametric score Ime to facilitate breaking in 
half, if desired. The dies are set with stops 
to make tablets of constant thidaiess. The 
same volumes of detergent are charged 105 
accurate^ so that compacting pressures may 
be kept within the correct range of 10 to 
100 pounds per square inch. Aft^ com- 
pacting and removal from dies, the pressed 
tablets, due to their silicate coatings, can 110 
be handled witiiout fear of objectionable 
breakage. Howevo*, such tablets would not 
be permanently satisfactory unless subse- 
quentiy coated with a water-soluble poly- 
meric film-forming compound, sndi as poly- 115 
vinyl aJcohoL 

The polyvinyl alcdiols of commerce usu- 
ally contain minor proportions of a lower 
fatty acid ester, polj^yl acetata Tliis 
may be preset in polyvinyl alcohols em- 120 
ployed in carrying out tiie processes of this 
mv^tion to the extent of about 10 to 30%. 
The useful polyvinyl alcohols are also of 
a wei^t degree of polymerization between 
30 and 300. A good polyvinyl alcohol for 126 
use in accordance with this invention has a 
weight average degree of polymerization of 
50 to 250 (viscosity of 2 to 6 centipoises) 
and a polyvinyl acetate content of 15 to 
25%, and a most prd^erred material has a 130 
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weight average d^jee of polymerization of 
about 100 (viscosity of 35 centipoises) and 
polyvinyl alcohol content of about 80% with 
about 20% polyvinyl acetate. ^ 

6 Hie polyvinyl alcohol should contain rela- 
tively little insoluble matter, should be 
colourless, odour-free and of neutral pH. 
Deviations from the above requirements may 
be made where warranted but. in gpneral. a 

10 polyvinyl alcohol satisfying these require- 
ments would be most accq)table for house- 
hold detergent products. Instead of the des- 
cribed polyvmyl alcohol other readily water- 
soluble synthetic organic fflm-f orming poty- 

16 mers of similarly useful properties can be 
used, but usually sudi compounds win not 
be as effective. However. polyvinylpyroIU- 
done. sodium caiboxymethyl cellulose, ny- 
droxypropyl methyl cellulose and similar 

20 polymeric substances can produce water- 
soluble fihns or coatings for briquette sur- 
faces. When used, it is preferred to nux 
them with potyvinyl alcohol so that the 
special advantages attaidiTig ibe pfcbcuw? uj. 

25 t&at material may be r^ained. 

Cbating of the detcrgait tablet is prefer- 
ably done by spraying onto the suifeces^a 
liquid compriang the potyvinj* alcohol dis- 
solved in water. The aqueous solution 

30 should be sprayed or atomized in fine drop- 
let form as evenly as possible onto the sur- 
face of tiie tabl^ ITie spray solution may 
contam glycerol or other lower polyols to 
serve as plasticizers to help to keep the poly- 

35 vinyl alcohol flexible and resiliwit. deter- 
gents or wetting agents to improve the wet- 
ting of the bnquetted tablets, and neutraliz- 
ing agents, e.g. sodium bicarbonate, to im- 
prove the odour of tiie polyvinyl alcohol by 

40 reacting with free acid that nu^t be pr^ 
ent Among other plastidzers that could 
be used are glycols, e.g-, ethylene glycol and 
sugar alcohols, sudi as sorbitol 
Tte amount of polyvinyl alcohol sprayed 

46 onto the tablet surface should be from 0.25 
to 5% of the briquette wd^ preferabftr 
025 to 1%. The polyvinyl alcohol is pre- 
ferably applied as a 10 to 25% solution, 
such as a 17% sohition in water, the jwo- 

50 portion of such solutions being used bdng 
from 1 to 10%. preferably about 6% of the^ 
tablet wei^t When sprayed onto the de- 
tergent briquette surace. the polyvinyl 
alcohol and its solvent fill the voids betweoi 

55 partides and also cover the surfaces of the 
particles. Because the briquette brfore coat- 
mg is not perf ecfly smooth, it is evident that 
the coating will be thicker in some spots 
than in omers but it may be said that the 

60 average thickness wDl be aproximately from 
0.01 to 0.8 millimetre, preferably 0.02 to 0.1 
millimetre. 

After coating with potyvinyl alcohol solu- 
tion, the tablet may be surface dried by 

65 forced air. heated air. infra-red rays or other 



suitable drying means to remove essentially 
all the solvent accompanying the polyvinyl 
alcohol in the coating spray. Hius. the final 
product will be of about the same moisture 
content as that obtained in the particles 
before pressing. After drying, tiie tablets 
may be padded immediately into cartons 
ready for shipment and use. It is usually 
preferred to have moisture barriers in such 
cartons to assist in maintaining the correct 
moisture content in the briquette during 
what may be an extended storage period. 
Briquettes made in accordance with this in- 
vention may be shipped commercially with- 
out breaking and even thou^ stored for 
months before use will still disintegrate and 
dissolve rapidly enou^ when added to the 
tub of any ^ the conventional washing ma- 
chines. They will also pass severe strengtii 
and solubiUty tests set for such products, 
widistandiag a drop of at least one foot onto 
a hard surface, eg. a metal plate, without 
breaking, and also dismtegrating in agitated 

* * inoo lC?rt»,»«*»»»«;*; .ir% o W^chtTUr fTia- 

WcUCl at. luu X »»iiv*»**w*fc *" •* o ■ 

chine wiflmi a period of no greater than 4 
minutes, usually witiiin one minute. Tne 
washing machme referred to is a commer- 
dal top-loading machine with a c^tre post 
agitator of avoage operating and design 
characteristics. 

The following examples illustrate tne in- 
vention. An percoitages and proportions 
in the examples and elsew^iere in this speci- 
fication are by weight unless otherwise indi- 
cated. 

Example 1 

Higher alkyl phenoxy polyethenoxy 
ethanol (alkyl group of about 9 
caiix>n atoms and Phenoxy chain 
of 9 to 10 units) 

Sodium higher aflcyl benzene sul- 
phonate (aB^l group of 12 to 15 
carbon atoms) 

EQ^er fat^ alcohol (mixture of 
cetyl and stearyl alcohols) 

Sodium phosphaites (reailting from 
spray dr^g pentasodium tripoly- 
pnosphate) - - 

Sodium sulphate 

Sodium silicate (NaaO/SiO, = .43) 

Adjuvants (brj^itener, anti-rede- 
po^tion a^t. preservative, anti 
oxidant, p^fome) 

Moisture 



70 



75 



80 



85 



90 



95 



100 



11.8 105 



4.7 

0.9 110 



41.2 
283 
35 115 



0.9 
8.7 



100.0 120 

This formula was obtained by spray dry- 
ing an aqueous slurry by atomsation into 
heated drying gas, according to nonnal 
spray tower procedures. The spray dried 
detergent obtained was screened and was 125 
substantially all (over 90%) vrithm the 8 to 
100 mesh United States Standard Sieve 
Series range. Partides outside this range 
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were substantially all less than 100 mesh in 
size. 

The spray dried beads were fed to a 
tumbling zone, where {key were agitated in 

5 such mannor that a ''Curtain" or thin falling 
stream of particles was sprayed with drop- 
lets of silicate solution. Hie silicate em- 
ployed was of Na,0/SiO, ratio of 0.43 or 
1:2.35. silicates of Na^O/SiO, ratios 

10 greats than 1 : 2 and less than 1 : 3 being 
less satisfactory. The detergent beads were 
sprayed with 15%. 20% and 27% of a 
43 J % solution of soluble sodium silicate. 
The concentration of silicate used may be 

16 varied from 25 to 46% and still the treated 
beads obtained will be satisfactory. How- 
ever, wh^ the lower concentrations are em- 

Sloyed, as when bead moisture is imtiaDy 
>w. it is usually desirable to increase the 
20 amount of solution applied to assure that 
enough silk^ate is on the bead surfaces. In- 
creased moisture content in the silicate solu- 
tion tends to cause greater agglomoation of 
beads so this must be kept in mind when 
^ using more dilute silicates. 

After spraying with silicate the deteigent 
particles were tumbled for about 15 minutes 
so that the silicate was evecdy distributed. 
During tumbling some finer partides were 
30 agglomerated, product densi^ was decreased 
and particle sfee was raised to 6 to 60 mesh. 

The silicate coated beads, their moisture 
cont^t raised to about 16%. 20% and 24% 
respectively, were immediately compacted 
35 at a pressure of about 70 pounds per square 
indi. to form a shape-retaining briquette, 
held together by the silicate coating to a 
substantial extent but not so tightly com- 
]>acted as objectionably to resist disintcgra- 
40 tion in water under washing conditions. The 
briquettes made were sprayed with polyvinyl 
alcohol of weigjit average molecular weight 
of about 100 and polyvinyl acetate content 
of about 20%, 0.8 to 1% of the technical 
46 polyvinyl oloohol was applied evenl^ to the 
briquette by spraying as an aqueous solu- 
tion and the coating, an irregular fihn of an 
area of about 15 square inches, was heat 
dried to hardness. 
60 In place of the aBi^l benzene sulphonate 
in this formula one may use other anionic 
detergents such as sodium lauryl sulphate or 
N-higher fatty acyl-N-metiiyl tauride. The 
non-ionic detergent may be partialb/ re- 

65 placed by other non-ionics such as the block 
copolymers of ethylene oxide and propylene 
oxide (Pluronic F-68) and polyethenoxy 
esters of higjier fatty acids and alcohols. 
Also the fatty alcohol may sometimes be 

60 replaced witii fatty acids of about the same 
chain length. 

The finished tablets were attractive; non- 
dusting and suflSdently strong to be handled 
in commerce without breakage. Of course, 

66 tiiey should be packed so that there is no 



excessive shalong or rattling in sliipment 
Also, a moisture barrier paddng will keep 
the tablets from drying out to a more brittle 
state. Hiese tabl^ withstood drop tests 
and simulated shipping tests. Even though 70 
they are so strong, the tablets still disinte- 
grated rapidly in water in a washing ma- 
chine. No undissolved lumps were found in 
dothing. even after washing wth warm or 
cool water. Usually freshly made briquettes 76 
dissolved within aliout 60 seconds in water 
at lOO^F. agitated to simulate normal wag- 
ing motions. 

Example U 

Ethenoxylated nonyl phenol ^.5 80 

ethylene oxide) 13 

Sodium trldecyl benzene sulphonate 5 

Tedmical cetyl alcohol 1 

Sodium trqwiyphosphate 43 

Sodhmi sulphate 25 86 

Sodium silicate (Na^iO/SiOa of 

1 :2.35) 4 

Moisture 85 

Ac^uvants (anti-redepo^on agent, 
nuorescent brigjits^r, perfume, 90 
antioxidant) 05 



100.0 

The above formula was made by spray 
drying an aqueous crutdier mix slurry of 
all materials except perfume, vMdIx was ^ 
added after spraying, in a tumbling drum 
there were added to 100-X parts of spray 
dried partides of sudi formula of size from 
8 to 100 mesh by spraymg tiie foltowing 
amounts and concentrations of a water solu- 100 
tion of sodium silicate of Na»0/SiO, ratio 
of 1 : 2.35. Moisture contents of briqu^ted 
tablets made therefrom are aJso given. 

(X) Parts Percratage Rnal 
Silicate Solution Solids Moisture 105 



20 


43.5 


18.6 


23.7 


435 


20.0 


19.8 


39.0 


17.0 


24.7 


39.0 


20.2 


19.0 


37.0 


19.0 


20.3 


37.0 


20.0 


26.3 


34,7 


23.6 


18.8 


34.7 


20.7 



After about 5 minutes tumblmg, talc 
powder, substantially all less tiian 200 mesh, 115 
was air-blown onto the tumblmg partides. 
llie amount of talc used was 2% and the 
beads were agitated for another ten minutes, 
after which they were of 6 to 60 mesh par- 
ticle size and were ready for immauate 120 
pressing. (Tbe addition of talc is not essen- 
tial and in comparable experiments satis- 
factory products have been obtained by 
practicable methods like that of this example 
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^wtbout tafc or Other insoluble silicate,) 
Withia a period not greater than two hours, 
the coated particles weie pressed to flat 
pylinder shape at ?i pressure within the 40 to 

6 90 pounds per square inch range and spray 
coated with about 0.8% polyvinyl alcohol m 
a 17% aqueous solution at about ISO^^F. 
The polyvinyl alcohol was of weight average 
degree of polymerization of about 100 and 

10 contained 15 to 25% polyvinyl acetate. After 
coating of the tablet the polyvmyl alcohol 
was dried under infra-red lamps. Hie coat- 
ing made was of irregular thickness, between 
0.01 and 0.8 millimetre. „ 

W The resulting tablets pressed very easuy 
in the automatic machinery employed (hav- 
ing Teflon dies and sleeves) and satisfa<> 
torily passed drop tests, shipping tests and 
dismtegration tests (in water). They were 

20 attractive in. appearance, dust-free and easy 
to use. The polyvinyl alcohol of the coating 
also increased the anti-redcposition proper- 
ties of the detergent In storage the tablets 
did not swell or crumble, but retained their 

26 original shapes and surface appearances. 
They could be shipped, even in cold weather, 
and when packed properly exhibited a sur- 
prisingly good resistance to breakage. 
WEIAT WE CLAIM IS: — 

30 1. A process of manufacturing a 
briquetted detergent tablet comprising mix- 
ing together water-soluble non-ionic orgamc 
deterg^t and a normally solid water-soluble 
inorganic salt, produdng therefrom a par- 

35 ticidate detergent containing up to 21% 
moisture, applying m aqueous solution of 
water-soluble silicate to the partiailate de- 
tergent to coat the particles with 3 to 20% 
soluble silicate and to increase the moisture 

40 cont^t tfa^f to 16 to 25%, pressing the 
detergent particles into a solid form-retain- 
ing briquetted tablet at a pressure low 
enough to form a tablet which is readily dis- 
integrable in water and applymg to die 

45 tablet 0.25 to 5% of a readily water-soluble 
organic film-forming polymer to form on the 
briquette surface a water-soluble film which 
in of strength sufficient to hdp make the 
detergent tablet resistant to abrasion and 

60 accidental breakage, whai dry, and of solu- 
bility such that the detergent tablet is readity 
disintegrable in ^niter. 

2. A process as claimed in claim 1 which 
comprises mixing together 4 to 14% of a 

65 water-soluble aficyl phenoxy poly lower 
a&enoxy lower alfcanol detergent and 30 to 
75% of a water-soluble inorganic builder 
salt, producing therefrom a particulate deter- 
gent contaming 2 to 18% moisture, apply- 

60 ing 15 to 30% of an aqueous solution of 
25 to 46% solids content sodium silicate of 
NajO/SiO, ratio of 1 :2 to 1 :3 to the par- 
ticulate detergent to coat the particles with 
3 to 15% sodium silicate and to increase the 

66 moisture contrat thereof to 17 to 24%, 



pressing the deteijgent particles into a sohd 
form-retaining briquetted tablet at a pres- 
sure vhKh is in the range 10 to 100 pounds 
per square inch and which is low enough to 
form a tablet which is readily disint^rable 70 
in water, and applying to the tablet 0^ to 
5% of a readily water-soluble polyvmyl 
alcohol ^ , ^ . ^ . ^ 

3 A process as clamied m claun 1 or 
claim 2 which comprises mixing together an 75 
aqueous slurry of 7 to 12% of a water- 
soluble nonyl phenoxy polyethenoxy ethanol 
detergent of 9 to 10 ethenoxy groups, 1.0 
to 5% of sodium alkyl benzene sulphonate 
m which the allqfl group is of 12 to 15 car- 80 
bon atoms, 0,5 to 3% of fatty alcohol foam 
stabilaer having a fatty alkyl group of 12 to 
18 carbon atoms and 30 to 50% of sodium 
tripolyphosphate builder salt, spray drying 
the slurry to form particles of moisture con- 85 
tent of 7 to 14% and of particle size sub- 
stantially all between 6 and 100 mesh, tumbl- 
ing the partially dried particles and, while 
tumbling, spraying onto the particles 15 to 
30% of an aqueous solution of 35 to 435% 
solids content sodium silicate of NaaO/SiO, 
ratio of approximatdy 1 : 2.35 to coat the 
particles with 6.5 to 8.5% sodium silicate, 
to increase the moisture content thereof to 
17J to 20.5% and to cause agglomeration 
into larger particles substantially all witlun 
the sfee range of 6 to 60 mesh, pressing Uie 
detergent particles into a solid form-retain- 
ing briquetted tablet at a pressure which is 
in the rangp 40 to 90 pounds per square mch 100 
and which is low enough to form a tablet 
which is readily disintegrablc in water, spray- 
ing the tablet wth 0.25 to 1.0% readOy 
water-soluble polyvinyl alcohol in aqueous 
solution, the potyvinyl afcohol having a 105 
weight average degree of polymerization of 
30 to 300 and a polyvinyl acetate content of 
about 10 to 30% thereof, and drying the 
pofyWnyl alcohol solution to form a water- 
soluble protective fibn coating. HO 

4. A process as claimed in any of the 
preceding claims in which 0.5 to 5% of a 
finely divided water-insoluble inorganic sili- 
cate is applied to the detergent particles after 
they have been coated with the soluble sHi- 116 
cate and before pressing them into tablet 
foma. 

5. A process as claimed in claim 4 in 
which the finely divided water-insoluble in- 
oijsamc sificate applied to the detergent par- 120 
tides is talc and is applied in an amount 

of 05 to 5%. , ^ 

6. A process as claimed m any of the 
precedini5 claims in which, after application 

of the fihn-forming polymer, the briquetted 126 
tablets are packed in substantially moisture- 
tight containers which are then closed. . 

7. A process of manufacturing a 
briquetted detergent tablet substantially as 
described in either of the Examples. 130 



989.683 



7 



8. A biiquetted deteig^t tabl^ manu- phenoxy polyethenoxy ethanol of 9 to 10 
factored by a process as claimed in any of etfaenoxy groups, and 30 to 50% of sodium 
the preceding daims. tripol^hosphiie, the 4?articles are coated 

9. A water-soluble detergent briquette with 65 to 8.5% of sodium silicate of 

5 which is resistant to abrasion and accidental NajO/SiOa ratio of 1 : 2.35. the coated par- 35 

breakage, when dry. and disintegrates readily tides are in the form of adhering partides of 

in water, comprismg a multiphdty of solid moisture contoat of 175 to 205% and of 

particles competed of a homogeneous mix- diameters substantially within the range of 

ture of water-soluble non-ionic organic de- 0.25 to 4 millimetres, and the compacted 

10 tergent and water-soluble inorganic builder tablet is coated with 0.25 to 1% of a poty- 40 

salt, of 16 to 25% moisture content, m the vmyl alcohol of a weight avera^ degree of 

form of adhering partides coated with 3 to polymerization of approximatdy 100 and a 

20% water-soluble silicate, the coated par- polyvinyl acetate content of 15 to 25%, 

tides being lightly compacted and fused to- vMch forms on the surface of substantially 

16 gether to form a shaped briquette, which is the v^ole detergent briquette a water-soluble 45 

coated with an adhemg and binding film of coating of thickness averaging 0.02 to 0.1 

0.25 to 5% of a readily water-soluble millimetre. 

organic fam-forming polymer. 12. A deterg^t briquette as dauned in 

10. A detergMit briquette as daimed in any oi claims 9 to 11 in whidi 05 to 5% 

20 Claim 9 in whidi the readily water-soluble of finefy divided water-insohible silkate 50 
synthetic organic film-forming potymcr is a coats the particles over the soluble silicate 
polyvinyl alcohol of a weight average d^ree coating. , . ^ . 

of polymerization of 30 to 300 and a poly- 13. A detergrait briquette as clanned m 
vinyl ac^te content of 10 to 30% and the saxy of claim? 9 to 12 padked in a sub- 

25 coa^ng thereof has an avera^ thickness stamtialty moistur^-tigjit container. 55 
of 0.01 to 0.8 millimetre. 

11. A detergent briquette as claimed in KBLBURN & STRODE. 
Claim 9 or Oaim 10 in vMch Ae solid de- Chartered Patent Agents, 
t^gent particles are spray dried partk^es Agraits for the Applicants. 

30 and comprise a mixture of 7 to 12% of nonyl 
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